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BilHRCLATMS: 

The status and content of each claim follows. 

1 . (origmal) A method of forramg a thin-film fuel cell electrode, comprising; 
providing a substrate and at least one deposition device; 

developing a deposition characteristic profile having at least one porous layer based on 
pre-determined desired electrode properties; and 

forming a film it^ accordance with said deposition characteristic profile by depositing 
material from said deposition device while varying a relative position of said substrate in 
relation to said deposition device with respect to at least a first axis. 

2. (original) The method of claim 1 , wherein forming said film further comprises 
varying a power supplied to said deposition device. 

3* (original) The method of claim I ^ wherein forming said film further comprises 
varying a bias of said substrate to a deposited material. 

4. (original) The method of claim 1, wherein forming said film further comprises 
varying an applied magnetic field. 

5. (original) The method of claim 1, wherein varying said relative position 
comprises advancing said substrate along a substrate advancement path. 
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6. (original) The method of claim 1 , wherein varying said relative position 
comprises varying a speed with which said substrate passes said deposition device. 

7. (original) The method of claim I, wherein varying said relative position 
comprises varying a distance at which said substrate passes said deposition device. 

8. (original) The method of claim 7, wherein vaiying said relative position further 
comprises varying a speed with which said substrate passes said deposition device. 

9. (original) The method of claim 1, wherein varying said relative position 
comprises traversing said substrate back and forth past said deposition device, 

10. (original) The method of claim 9, wherein varying said relative position further 
comprises varying a distance in multiple directions. 

1 1 . (original) The method of claim 1 0, wherein varying said relative position further 
comprises varying a speed with which said substrate passes said deposition device. 

12. (original) The method of claim 1 1 , wherein said deposition characteristic projfile 
comprises at least composition gradient profile and at least one morphological gradient 
profile. 

13. (original) The method of claim 12, wherein said morphological profile comprises 
alternating dense film layers and porous ftim layers having nano-chambers. 
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14. (original) The method of claim 13, wherein said deposition device comprises a 
sputter gun. 

1 5. (original) The method of claim 1 , ilirther comprising providing a second 
deposition device and depositing a second material from said second device onto said 
substrate while varying the relative position of said substrate in relation to said second 
deposition device with respect to at least a first axis^ 

16. (original) The method of claim 15, wherein forming said film further comprises 
varying a power supplied to said deposition device. 

17. (original) The method of claim 15, wherein forming said film fUrthcr comprises 
varying a bias of said substrate to a deposited material. 

1 8. (original) The method of claim 1 5, further comprising varying a distance between 
said deposition devices. 

19. (original) The method of claim 15, wherein forming said film further comprises 
varying an applied magnetic field. 

20. (original) The method of claim 15, wherein varying said relative position 
comprises advancing said substrate along a substrate advancement path. 
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21 . (original) The method of claim 1 5, wherein varying said relative position 
comprises varying a speed with which said substrate passes said deposition device. 

22. (original) The method of claim 1 5, wherein varying said relative position 
comprise$ varying a distance between said deposition devices. 

23. (original) The method of claim 22, wherein varying said relative position further 
comprises introducing the use of shutter to selectively block at least a portion of a material 
expelled from at least one of said deposition devices. 

24. (original) The method of claim 15, wherein varying said relative position 
comprises traversing said substrate back and forth past said deposition device. 

25. (original) The method of claim 24, wherein varying said relative position further 
comprises varying a distance in multiple directions. 

26. (original) The jnethod of claim 25, wherein varying said relative position further 
comprises varying a speed with which said substrate passes said deposition device. 

27. (original) The method of claim 26, wherein said deposition characteristic profile 
comprises at least composition gradient profile and at least one morphological gradient 
profile. 
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28. (original) The method of claim 27, wherein morphological profile comprises 
alternating dense film layers and porous film layers having nano-chambers* 

29. (original) The method of claim 28, wherein said deposition devices comprise 
sputter guns. 

30. (original) The method of claim 15, further comprising varying the distance 
between said deposition devices. 

3 1 . (original) The method of claim 1 5, wherein forming said film comprises 
introducing the use of second and third deposition devices. 

32. (original) The method of claim 31, wherein forming said film comprises varying 
a speed with which said substrate passes said deposition devices. 

33. (original) The method of claim 32, wherein forming said film comprises varying 
a substrate advancement path of said substrate with respect to said deposition devices. 

34. (original) The method of claim 1, wherein said electrode comprises an anode. 

35. (original) The method of claim 34, wherein said anode is formed from a group 
consisting of nickel, platinum, Ni-YSZ, Cu-YSZ, Ni-SDC, Ni-GDQ Cu-SDC, Cu-GDC 

36. (original) The metliod of claim I, wherein said electrode comprises a cathode, 
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37. (original) The method of claim 36, wherein said cathode is formed from a group 
cori$i3ting of silver, platinum, samarium strontium cobalt oxide (SSCO, SmxSryCo03^), 
barium lanthanum cobalt oxide (BLCO, BaxLayCoOs^), gadolinium strontium cobalt oxide 
(GSCO, GdxSryCo03-5), lanthanum strontium manganJte (La^^SryMnOj^) and lanthanum 
strontium cobalt ferrite (La^vBrxCOyFe^Oa^) and mixtures thereof 

3S. (withdrawn) A thin-fiim fuel cell electrode formed by: 
providing a substrate and at least one deposition device; 

developing a deposition characteristic profile based on pre-detcrmined desired electrode 
properties; and 

forming a compositional ly-graded film in accordance with said deposition characteristic 
profile by sputtering material from said deposition device while varying a relative position of 
said substrate in relation to said deposition device with respect to at least a first axis. 

39. (withdrawn) The electrode of claim 38, further comprising providing a second 
deposition device and sputtering a second material from said second device onto said 
substrate while varying the relative position of said substrate in relation to said second 
deposition device with respect to at least a first axis. 

40. (withdrawn) The electrode of claim 38, wherein forming said film further comprises 
varying a power supplied to said deposition device. 
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4 1 . (withdrawn) The method of claim 38, wherein forming said film further comprises 
varying a bias of said substrate to a deposited material. 

42- (withdrawn) The method of claim 38, wherein forming said film further comprises 
varying an applied magnetic field. 

43. (witJidrewn) The method of claim 38» wherein varying said relative position 
comprises advancing said substrate along a substrate advancement path. 

44. (withdrawn) The method of claim 38, wherein varying said relative position 
comprises varying a speed with which said substrate passes said deposition device. 

45. (withdrawn) The method of claim 39, wherein varying said relative position 
comprises varying a distance between said deposition devices. 

46. (withdrawn) The method of claim 45, wherein varying said relative position further 
comprises varying a speed with which said substrate passes said deposition device. 

47. (withdrawn) The method of claim 39, wherein varying said relative position 
comprises traversing said substrate back and forth past said deposition device. 

48. (withdrawn) The method of claim 47, wherein varying said relative position further 
comprises varying a distance in multiple directions. 
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49. (withdrawn) The method of claim 48, wherein varying said relative position further 
comprises varying a speed with which said substrate passes said deposition device, 

50. (withdrawn) The method of claim 49, wherein said deposition characteristic profile 
comprises at least composition gradient profile and at least one morphological gradient 
profile. 

5 1 . (withdrawn) The method of claim 50, wherein morphological profile comprises 
alternating dense film layers and porous film layers. 

52- (withdrawn) The method of claim 51, wherein said porous film layers comprise 
nano-chambers. 

53. (withdrawn) The method of claim 39, further comprising varying the distance 
between said deposition devices. 

54. (withdrawn) The method of claim 39, wherein forming said film comprises 
introducing the use of second and third deposition devices. 

55. (withdrawn) The method of claim 54, wherein forming said film comprises varying 
a speed with which said substrate passes said deposition devices. 

56. (withdrawn) The method of claim 55, wherein forming said film comprises varying 
a substrate advancement path of said substrate with respect to said deposition devices. 
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57. (withdrawn) The method of claim 38, wherein said electrode comprises an anode. 

58- (withdrawn) The method of claim 57, wherein said anode is fonned from a group 
consisting of nickel, platinum, Ni-YSZ, Cu-YSZ, Ni-SDC, Ni-GDC, Cu-SDC, Cu-GDC. 

59- (withdrawn/currently amended) The method of ^la t m 1 claim 38. wherein said 
electrode comprises a cathode. 

60. (withdrawn) The metfiod of claim 59, wherein said cathode is formed from a group 
consisting of silver, platinum, samarium strontium cobalt oxide (SSCO, SmxSryCoOa.g), 
barium lanthanum cobalt oxide (BLCO, BaxLayCoOa^), gadolinium strontium cobalt oxide 
(GSCO, GdxSryCo03-6), lanthanum strontium manganite (Laj^SryMnO^-s) and lanthanum 
strontium cobalt ferrite (LawSr^CoyFezOs^) and mixtures thereof. 

61 . (withdrawn) A system for forming thin-films, comprising: 
means for variably advancing a substrate; 

at least one means for variably depositing material on said substrate; and 
means for forming at least one layer having nano-chambers. 

62. (withdrawn) The system of claim 61 , further comprising means for forming a 
compositional gradient on said substrate. 



10 



PAGE 13/16 * RCVD AT mmm 3:14:14 PM [Eastern Daylight rone] * SVR:USPTO-EFXRF-2f16' DNIS:2738300 ' CSID:18015727666' DURATION (mm-ss):03-38 



109/30/2006 13:15 18015727666 



RADER FISHMAN 



PAGE 14/16 



200312535-1 10/697.618 

63. (withdrawn) The system of claim 62. further comprising means for forming a 
morphological gradient on said substrate. 

64. (withdrawn) The system of claim 63, further comprising means for forming nano- 
pores in said morphological gradient. 

65. (withdrawn) A tijel cell, comprising: 

an electrolyte located between thin film electrodes having at least one porous layer 
and the porous laycr$ are of a thickness of between 1 0-500 nanometers. 

66. (withdrawn) The fuel cell of claim 65, wherein said porous layers are between 30-80 
nanometers in thickness. 
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